Introduction
Congress approved a democratic constitution in 1988, and health is included as a right. The Unified Healthcare System (SUS) was then created to ensure the population's right to free and comprehensive healthcare 1 . Over the past 30 years, Brazil has undergone structural changes and become an emerging nation 2 . In terms of the SUS, we point to structuring measures and programs such as the Family Health Strategy (FHS), created in 1994 to guide the healthcare model to a more comprehensive approach, focusing on primary care and seeking to provide universal access to all Brazilians 3 . The Family Health Strategy has expanded greatly in the past decade, prioritizing vulnerable areas. According to the National Health Survey 3 , it now covers 53.4% of the population. The Brazilian National Vaccination plan, created in 1973, is an efficient provider of vaccines against numerous transmissible diseases. In fact, vaccine coverage in this country has helped reduce the number of immune preventable diseases 4 . The SUS also created a national policy to provide free and universal access to essential drugs 5 . In the past decade, the government decided that drugs to treat Non-Communicable Diseases would be provided to the population free of cost 6, 7 , and created a program of Budget drugstores known as Aqui Tem Farmácia Popular. The Ministry of Health has ensured free and universal anti-retroviral treatment to those living with HIV/AIDS, and has taken numerous disease-prevention and health-promotion measures 8, 9 . In 2006, the National Health Promotion Policy prioritized intersectoral measures as well as certain health determinants and conditionants 10 . Although Brazil is the world's 2 nd largest tobacco producer, it has played a key role in tobacco control, implementing regulatory measures that range from prohibiting tobacco advertising to the Tobacco-Free Environments Law signed in 2014. These measures have helped reduce smoking around the world 11, 12 . In 2004, Brazil signed the World Health Organization's Global Treaty on Diet, Physical Activity and Health to prevent obesity and Non-Communicable diseases 13 . In the past decade a pre-hospital service was created to care for the growing number of cardiovascular diseases, external causes among the population, etc.
14 . Population ageing, decreasing fertility rates and other transformations in Brazilian society have brought with them new challenges for the healthcare system 15 . Demographic and epidemiological transitions have resulted in different health and disease patterns in different regions and states 15 . Studies show that the expansion of the SUS system over the past 30 years helped reduce the burden of disease in the population, and the inequalities across regions in this country 15 . Thus, it is important to analyze how the disease scenario has changed in Brazil over the past decades.
The current study compared the health indicators prevalent in 1990 and 2015 in Brazil and its states. The goal was to help understand the role SUS plays in changing the nation's health profile.
Methods
To analyze how the health of the Brazilian population has changed over time, this study used estimates published in the 2015 GBD (Global Burden of Disease) covering the country and the individual states 16 . In 2015, a GBD study by the University of Washington Institute for Health Metrics and Evaluation (IHME) analyzed 249 causes of death, 310 diseases and injuries, 2,619 unique sequelae and 70 risk factors using standardized methodology and different sources of data in 195 countries and territories [16] [17] [18] . The first element of the GBD study's analytical approach is an estimate of overall mortality to correct under notified deaths. This includes estimating the probability of death among those younger than 5 years of age (5q0), adult mortality (45q15), specific mortality by age and the inclusion of the possible effects of epidemics such as HIV/Aids, natural disasters and other fatal discontinuities 17 . The main sources of data on mortality among those younger than five in Brazil were the death records in the Mortality Information System, demographic censuses, household surveys -PNAD, the Sample-Based Household Survey, and PNDS, the National Survey of Demographics and Health, as well as the complete (PNDS) and abbreviated (censuses and PNAD) birth records. The estimating process used statistical models to adjust the different sources and address any possible inconsistencies between them 19, 20 . The second key component of GBD methodology is cause of death, and for this the main source of information was the Ministry of Health SIM or mortality information database. SIM entries with diagnoses that should not be considered the main cause of death, poorly defined or incomplete diagnoses, and entered as garbage [19] [20] [21] , were reassigned to non-garbage codes for each age-gender-year using specific redistribution algorithms. Causes of death were modeled using CODEm (Cause of Death Ensemble Model) 19, 20 The main sources of data for risk factor analyses were surveys such as the National Health Survey (PNS), Vigitel (telephone chronic disease risk factor surveillance and protection), the National Household Sample Survey (PNAD), and the National Student Health Survey (PeNSE), among others 22 .
The following metrics were used to describe the burden of disease in 1990 and 2015: absolute number of deaths, infant deaths per 1,000 live births at the country and state level, mortality for standardized causes by age (for the overall populations), death and disability adjusted life years (DALY), life expectancy and health-adjusted life expectancy (HALE), as well as ranked lists of the main causes of death and risk factors in 1990 and 2015. Greater details about the metrics are available in other publications [16] [17] [18] [19] [20] . Metrics are shown with their uncertainty intervals (UI), which reflect the uncertainty in the parameter estimates for each state and period of study. Greater details are available in other publications. Table 1 shows an estimate of deaths and mortality rates for those under the age of 5 at the country and state level in 1990 and 2015. Mortality in Brazil was 52.5/1,000 live births in 1990, and 17.0/1,000 live births in 2016, a 67.6% drop. In 1990, 9 of the 11 states with the highest mortality rates for those under 5 are in the Northeast, all with rates over 60/1,000 live births. There was a 4.9-fold difference between the state with the highest mortality (Alagoas, 114.1/1,00 LB) and the state with the lowest mortality (Rio Grande do Sul, 23.2/1,000 LB), a difference of 91 deaths per 1,000 live births. By 2015 this had dropped to 2.3-fold between the state with the highest mortality (Acre, 27.0/1,000 LB) and the one with the lowest (Rio Grande do Sul, 12.0/1,000 LB), a difference of 15 deaths per 1,000 LB. In 2015, four of the ten states with the highest mortality rates were in the North.
Results
Between 1990 and 2015, life expectancy at birth in Brazil increased 6.5 years, from 67.9 to 74.4, and health adjusted life expectancy (HALE) increased 5.4 years, from 59.4 to 64.8. The fact and overall life expectancy and HALE show a similar increase in the number of years lived in good health. (Table 2) Age-standardized mortality rates for both genders dropped 28 (Table 2 ) Age-standardized mortality rates dropped across Brazil, however at different rates depending on the region. The largest decreases were recorded in the more developed regions -the South (30%) and Southeast (32%), while the smallest ones were in the North (20%) and Northeast (21%). (Table 2) The Federal District performed better in all health metrics. In 2015, the state of São Paulothe wealthiest in the nation -came in second and third in terms of life expectancy and HALE at birth respectively. In 2015, the lowest life expectancy at birth was in states of the northeast: Maranhão, Alagoas and Pernambuco at 71.5 years (UI=69.1-73.6), 72.3 years (70.7-73.8) and 72.5 years (70.9-74.1) respectively. However, these states also had the largest increase in life expectancy compared to 1990 -12.6% for Maranhão, 15.1% for Alagoas and 12.1 for Pernambuco (Table 2). Table 3 shows the number of deaths and age-standardized rates for selected causes of death in both genders in Brazil in 1990 and 2015. In 2015, there were some 1.3 million deaths in Brazil, a 28.7% reduction in the overall mortality rate. Non-Communicable diseases are the leading cause of death -75% or 1 million. However, NCD as a cause of death dropped 25% in this same period, from 816.6 to 611.3/100,000 inhabitants. There was a significant drop in cardiovascular (40.5%) and chronic respiratory diseases (29.9%). Cancers remained stable within the UI. Deaths due to diabetes increased 12.6% and mental disorders and substance abuse increased in absolute number, but again within the UI. Violence and accidents accounted for some 168 thousand deaths in 2015, a 22.8% drop in the period. Deaths due to traffic accidents dropped 30.9% and those due non-intentional accidents 33.2%. Deaths due to interpersonal violence remained essentially unchanged. Transmissible, infant/child and maternal diseases, along with nutritional disorders, were the cause of some 159 thousand deaths in 2015, a 31% drop compared to 1990, and a 47.1% reduction in the rate. We call attention to the mortality rate due to diarrhea (86.8%), meningitis (70.7%) and immune preventable diseases. Maternal causes dropped 56%, neonatal causes 56.7% and nutritional causes 50.2% (Table 3) . Figure 1 compares the main causes of mortality in 1990 and 2015. Ischemic heart diseases were the leading cause of death in 1990 and 2015, followed by cerebrovascular disorders. Alzheimer's dropped from 5 th to 6 th place. Lower respiratory tract infections came in third in 2015, while COPD dropped from 3 rd to 4 th place. Diabetes went from 7 th to 5 th and interpersonal violence from 9 th to 7 th . In 2015, traffic accidents were the 8 th leading cause of death, followed by chronic kidney disease (9 th ) and lung cancer (10 th it continues air pollution, deceased, while occupational risks increased ( Figure 2 ).
Discussion
These findings show that in the 25-year period analyzed (1990 to 2015), which covers much of the SUS existence, there have been many changes in the health/disease profile of the Brazilian population, most of them positive. It also shows a decrease in the inequalities in health indicators across the states. A sharp decline in mortality due to transmissible diseases, in maternal-infant morbi-mortality and avoidable causes of death have increased life expectancy and increased the population's longevity measured in healthy life-years. NCD remain the leading cause of death, despite an overall reduction in mortality rates and in death due to cardiovascular and respiratory diseases. On the other hand, deaths due to diabetes increased in this period. Violence killed over 168 thousand Brazilians in 2015. As these can be fully avoided, a decrease in this rate is a major challenge for the coming decades. Poor diet is the leading risk factor, followed by metabolic factors. In the 25-year period smoking decreased substantially, as did infant malnutrition. All of these changes coincided with re-democratization and significant economic growth. A number of social protection policies were instated at this time, along with the unified healthcare system (SUS), the definitive strategy to promote a society with a healthcare system suited to its needs. Along with economic and social advances, there is evidence that the SUS contributed to the changes observed, and in particular to reduce the inequality that prevails in this country.
The GBD study is innovative as it records the nation's health-disease burden using corrected estimates, new metrics such as DALY, and expected health-adjusted life expectancy, all of which provide new data on population health and new views for healthcare professionals and managers 24 . Between 1990 and 2015 overall mortality in Brazil dropped and life expectancy at birth went up. Higher life expectancy at birth is the result of socioeconomic income distribution policies, programs such as Bolsa Familia (family stipend), increased employment in the past decade and other policies to reduce inequality 15 . Better coverage and access to healthcare services and a rapid change in the population age pyramid also con- 27 . HALE estimates the expected number of "healthy years" for a population of a given age 27 . This indicator includes a dimension of quality of life 3 , as long-life may not be the same as healthy-life 27 . Szwarcwald et al. 27 analyzed data from the National Health Survey and found significant differences in HALE by state -as much as seven years -, and by socioeconomic class. The current study found that HALE had increased significantly between 1990 and 2015, but also found differences by state. The highest HALE was found in the Federal District and Santa Catarina, although both within the UI. This study shows that between 1990 and 2015, Child Mortality dropped significantly in all states, and there was also a major decline in the differences between states. Mortality dropped more significantly in the northeast states 23, 28 . A 2013 UN Report 29 pointed to the decline in Child Mortality in Brazil, highlighting intersectoral measures and the Unified Healthcare System (SUS) offering things such as pre-natal, delivery and infant (first-year of life) care. The Family Health Strategy also had a positive impact on reducing Child Mortality29, especially neonatal mortality. Measures to address malnutrition and diarrhea, and campaigns to foster breastfeeding helped keep down Child Mortality rates in the period 28 . Other measures, such as increasing the number of high-risk beds and easier access to care during delivery helped reduce neonatal death 23, 28 . The report also highlights social service policies such as the Bolsa Família (Family Stipend) income transfer program 29 , and a number of improvements in living conditions and infant and child healthcare 23 . The thirty years since the SUS has existed have seen major progress in coverage and access to primary care, now available to more than half the population. Access to medicines, vaccines, disease prevention and health promotion measures have also improved 30 . These measures, better/expanded sanitation and social protection programs have all helped cut down the number of infectious diseases such as diarrhea, respiratory infections, TB, immune preventable diseases and infant and maternal mortality 4, 15, 30, 31 . Diarrhea for example, dropped to 39 th in the ranking sult of different measures, among them increased healthcare for adults 33 , and the nation's commitment to the theme, defining targets to control NCD 32 . In 2011, the government launched a plan to address NCDthat includes health promotion, disease prevention and care 6 . In 2011, voluntary agreements with the food industry reduced the amount of salt in ultra-processed foods, and eliminated trans-fats 6, 7 . In 2014, the government launched the Healthy Nutrition Guide 34 , and in 2011 the Academia da Saúde (Health Gym) created incentives for physical activity and other health promotion measures 35 . Universal access to all three levels of healthcare (primary, secondary and tertiary) 36, 37 is another important measure. In the case of cardiovascular diseases this includes access to drugs such as blood pressure drugs, beta-blockers, statins, etc. 36 . Patients with diabetes have access to oral hypoglycemics and insulin. National Health Survey data shows that more than 80% of those with diabetes and/or hypertension in Brazil have access to healthcare services and medicines and, when required, to experts, tests and hospitalization 38 . The study shows that inadequate diet is the main contributor to the burden of disease, measured by DALYs, and particularly Non-Communicable Diseases (NCD) 39 . It is essential to invest in measures to deter the increase in obesity, such as regulatory measures to tax unhealthy foods such as soft-drinks and other ultra-processed foods 6, 7, 22, 33 . Smoking has fallen in the ranking of risk factors, as the number of smokers in Brazil has declined sharply 11, 12, 39 . In 1989 36.4% of the population smoked, while in 2013 this was down to 15%, one of the lowest rates in the world12. Regulatory measures such as forbidding advertising and health warnings, among others, explain this drop 11, 12, 40 . The Tobacco Free Environment Law, signed in 2011 and regulated by Presidential Decree in 2014, prohibits smoking in closed public environments, prohibits cigarette advertising and promotions, and expanded the warning messages on tobacco packaging. Taxes on tobacco products also increased12,40.
Over the past decade, the Ministry of Health created a broad system to monitor NCD, which includes health surveys and Health Information Systems to monitor trends, risk factors and protection against NCD 7, 41 . Finally, the results point to external causes of death, which did drop over the period, but are still quite prevalent, especially interpersonal violence and traffic accidents. These are particularly prevalent among young people and contribute to premature mortality during the productive years 16 . Also worth noting are premature deaths due to HIV and its rising importance as a cause of early death in recent decades, and SUS actions to ensure access to diagnosis and treatment. Brazil led global measures to break patents to manufacture generic drugs, especially those used to treat HIV, offering ample access to medication to those with the disease 8, 9 .
Conclusion
The SUS faces many challenges, among them new epidemics, neglected diseases, vector control, the magnitude of NCD and violence. Understanding the pattern of health and the associated trends over the past decades allows us to take a critical look at healthcare policies and the SUS, and to assess progress made and limitations in addressing health issues. This study is innovative as it contributes new metrics to monitor the health of the population, such as Health-Adjusted Life Expectancy (HALE), and Disability-Adjusted Life Years (DALY), among others.
In terms of SUS activities, we highlight the expansion of the Family Health Strategy, emergency and pre-hospital care, expanded treatment of cancer and cardiovascular diseases, a more extensive vaccine calendar and health promotion and disease prevention measures. Other contributions are regulatory measures to reduce tobacco use, programs to encourage physical activities, and intersectoral violence-prevention programs, all of which helped improve the indicators analyzed in this paper. These positive findings are directly related to implementing highly cost-effective interventions by the Unified Healthcare System, such as expanding primary care, drug distribution to those at high risk of developing cardiovascular diseases, and measures to control tobacco use 39 . Addressing ischemic heart disease is a dual challenge for the Brazilian healthcare system, as it includes health promotion measures and better specialized care to deliver better results in managing cardiovascular diseases 37 . We also point to the rapidly growing elderly population, as life expectancy increases and regional differences decrease. This will demand a new healthcare system and social security policies. Healthy aging is a challenge of our times and will require an innovative healthcare policy that promotes health and reduces the burden of disease. However, approval of Constitutional amendment 95, which makes it impossible to grow the resources available for healthcare and other social policies, is a serious threat to these new demands 42 . Budget cuts will have an impact on population health indicators 43 , so studies to monitor trends such as those presented here are essential to measure the health and living conditions of the Brazilian population.
In short, advances made by the Unified Healthcare System and better economic planning, such as real increases in the minimum wage, progress made in housing and basic sanitation policies and other distributive social protection measures, such as the family stipend, have created a positive scenario for important improvements in health conditions and an increase in health-adjusted life expectancy among the population of this nation 44, 45 .
